Quiescent Schwann cells in the distal segment of the permanently transected nerve produced basal levels of the major myelin glycoprotein, P0, in the absence of myelin assembly. Low levels of Po could be detected at 35 days after transection by autoradiographic analysis of radioiodinated lectin binding after protein separation by high-resolution sodium dodecyl sulfate pore gradient electrophoresis and by fluorographic analysis after electrophoresis of [3H] 
and maintenance provide one of the most dramatic examples of cell-cell interaction. Understanding the molecular events that regulate these interactions with the subsequent expression of myelination may have important implications for modifying the process of neural regeneration and for preventing or treating the demyelinating diseases (1) . Recently, major differences have been observed between Schwann cells and oligodendrocytes, the cells involved in myelin formation in the peripheral nervous system and central nervous system, respectively, in their response after removal from contact with axons in culture. Schwann cells in culture have been reported to quickly lose their ability to express myelinspecific glycolipids and proteins, including galactocerebroside, sulfatide, basic protein, and the major glycoprotein, P0 (2) (3) (4) . In contrast, oligodendrocytes in cell culture continue to make galactocerebroside, sulfatide, and basic protein even after several weeks in culture (5) (6) (7) (8) (9) . These observations have prompted the suggestion that rat Schwann cells require a continuing signal from appropriate axons to make detectable amounts of myelin-specific glycolipids and proteins, whereas oligodendrocytes do not (10 (12) (13) (14) (15) (16) (17) . In contrast to the in vitro culturing of Schwann cells, this permanent transection model permits, therefore, an evaluation of Schwann cell functions that occur in vivo.
MATERIALS AND METHODS
Sciatic nerves from Sprague-Dawley rats (200 g), anesthetized with intraperitoneal sodium pentobarbital, were exposed below the sciatic notch, ligated twice with 4/0 sterile sutures, and transected between the pairs of sutures (11) . Each end of the transected nerve was undercut for a distance of 10 mm, repositioned by 180°, and sutured to adjacent muscle. This procedure is designed to inhibit the outgrowth of regenerating axons from the proximal segment and prevent their subsequent entry into the distal segment. After closure of the wound, the animals were maintained in separate cages on shavings for 35 days. At this time, the animals were anesthetized, and the entire lengths of the distal segments of the sciatic, tibial, peroneal, and sural nerves were removed and processed. Morphometric evaluation at the light and electron microscopic level showed no new myelinated fibers at 35 days after transection, although new myelinated fibers (<1.5%, expressed as myelin percent of total area of transverse section of endoneurium) were observed at later times (70 and 105 days), indicating reinnervation (unpublished data). Biochemical studies were performed on the endoneurium, which was removed from the perineurium and epineurium by microdissection (18) and homogenized in deionized distilled water with a ground-glass homogenizer. A uniform suspension was obtained which was then treated with 10% NaDodSO4, sonicated for 1 hr, and centrifuged in the 300 A-100 rotor of the Beckman Airfuge at 197,000 x g at 40C. Aliquots of the NaDodSO4-solubilized supernatant were taken for protein determination (19) , and the proteins were separated by NaDodSO4 pore gradient electrophoresis (NaDodSO4-PGE) (20, 21) . Proteins were detected by Coomassie blue stain, and glycoproteins were evaluated by using radioiodinated lectins applied directly to the slab gel after electrophoresis (22, 23) . In several experiments, radioactive precursor incorporation studies were performed directly on endoneurial slices at 35 days after transection in modified Krebs mammalian Ringer solution (24) .
RESULTS
At 35 days after permanent transection, analysis of the detergent-solubilized endoneurium by NaDodSO4-PGE suggests that P0 cannot be detected by Coomassie blue stain (sensitivity -100 ng) (Fig. 1A) . In contrast, Po is the major endoneurial protein of the normal sciatic nerve (control). This lack of Abbreviation: PGE, pore gradient electrophoresis.
The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. 35 days. NaDodSO4-solubilized endoneurial components were prepared and electrophoresed in the presence of 5% (vol/vol) 2-mercaptoethanol (+2ME) (C) or in the absence of reducing agent (-2ME) (D). NaDodSO4-PGE: 10-20% T (total gel concentration), 1% C (gel crosslinking); 10 (Fig. 1D ) by its shift in molecular weight from 29,000 in the presence of 5% 2-mercaptoethanol to 26, 200 in the absence of this reducing agent (24) . This shift in molecular weight is in agreement with similar observations made by Cammer et al. (28) and is used for the positive identification of this glycoprotein in the transected nerve. In addition, immunological verification of Po in the transected nerve at 35 days was obtained by the demonstration of immunoreactivity to antisera against P0 by using direct "immune overlay" after electrophoresis (Fig. 2) (9) have suggested that nonoligodendrocyte signals are required for the optimal expression by oligodendrocytes of myelin-specific products in long-term culture. In any case, the requirement for a continuing signal from axons for the production of myelin-specific components by Schwann cells or oligodendrocytes does not appear to be absolute.
There is no evidence for myelin assembly by Schwann cells either in the permanently transected nerve or in culture. In contrast, isolated oligodendrocytes in culture produce whorls of membrane that resemble loosely compacted myelin (34) (35) (36) (37) (38) (39) and may be the precursor of mature compacted myelin. These data, taken collectively, prompt the hypothesis that Schwann cells require neuronal influence (signals or contacts) for myelin assembly but not for the biosynthesis of myelin constituents (at least PO and sulfatide). In contrast, oligodendrocytes do not require neuronal influence for the biosynthesis of myelin constituents or for membrane elaboration. Formation of compact myelin by oligodendrocytes, however, may require neuronal information. Since Po glycoprotein is a major proteip of peripheral nerve myelin, the regulation of its biosynthesis might also serve to control the biosynthesis of other myelin components or the molecular events responsible for the initiation of myelin assembly.
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